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Abs tract

This thesis provides a foundation for future research

on the subject of readability formulas and their use "ith

Air Force publications. It examines readahility's

historical roots and studies pertaining to the Topic of

readability and its application to the United States

Military in general, and the United States Air Force in

part icular.

This presentation also describes and analyzes Aip F~r-, i

policies relative to the readability of its publications.

The results of this analysis indicate that the ourr-nt

procedures, employed by the Air Force, inadequatcly atdres s

the readability uf publications. The spccific problems that

were identified fell under three areas.

The first area addresses the Air Force's decisin ,

. Th:X..:cal O c - t- a " ti.- b ; ndo . -ading" level. This

decision is unsubstantiated on either economic or Nfficien:y

grounds.

The second problem ciicc'n- 'he ,,,-tionkl.o

methodology used by the Air Force to verify that the dusird

reading" grade level has indeed been achieved. The problem

revolves around the use and misuse of the Kincaid

readabi li ty formula.

vi
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RE.\D\BILIT% FORMI'L.AS

AND A\IR FORCE PUBLICA\TIONS:.\

REVIEW OF THEIR DEVELOPMENT AND

AN EXAMINATION OF THEIRA\P)LIC\TLU-N

The tlni ted States ACForce ,'etitra~ lv urish~

s;'nvI'raduiat es to be mebr;ol 't s en Ii s e-d I ~

The se i id i viduals quite natural ly, possess .ariecd apt it ud> i

a:ab i i t ies ; ho0"eVerupr cn e r the s ervlct, t hex a

-fe~luli re(d to hbe able to, read anid unders tand thenuru.

Ce ~I rist echriical )r(iler,,, and e)tht-r gvrm

dcumenits T-hi cl are pvrt imrnt to their dlut i-s. Ther(-'efr('.

hese( J,) puiCtat irils MUSt bc lri tten to a level uomme-n, 1l a

lh the readL~ing' skillis of the intendled audijenee. Ifr t het

;ire nt . t to sLI'h a leethere i> the si IK 1

''ff-t~i~1- amaq-'e to equi pmrit, itlilry tj persitiel andHi

psib~ fa;tal it ic- {hin'ail and others, 1t WTA*; KJu-n .

;mdwl hers, 1972 :7; keanld o thlers , 197 9 : 5 .

B t, (-;t e : v i t a I iinfortra t 1 i n s preset ed in t he e:

puil Htat lis It is crit '(ally impowrtant that t hey h t

heeal l; li t l( a h . Ie f heI h, art-, .t- ce i t 1il br e-itih, a



t ,t, t - ih of ' I jiet, I, krY it 2' t hat the servi mn ar uI

1O0, ;ho a te -)0 rk [1- O " r p I anes , mi sS I es , r t -dar , ;t; i

other vital systems for the defenise of our countr,,, ;tr 

beito" riven readable and understandable Techti'a I i)rd',rs artli

maintenance documents. If, on the other hand, tht, m;at eri.tl

presented to the service member are not in a readal '.J

the ), tent ial for loss is hi-h. But ,hat e-xact 1v

const itutes a readable publication?

Thomas tlukin defines w.riting' as readtbh e " t f:

('?I ft ha t it_ meatlin, can be eas i ly and quickly

mpreheridtd for an itt ended purp so b-y an i it endtd ',:t i,

o[)e-rat i u under normal cond i t ions of alcrtntess , m,)t t t

ime--prussur t'' ( u k ii, 198:31:91). In renera I , r.ad, t:i H i

i measured accord i ng t o the, grade level requi red fr

uttiders t and i ng' . Thus material wi t h a reada) I it v I've t

hThould be able to bo understood by a reader -,-ho )psse-,

rea(I in , ab i I it y at the 9th grad ,leve I Nrmal v t h

methodo logy employed to test this relat ionship is it i

form of readab i I i ty formulas.

K lar( , in his 1963 book The Measurement of Readahi 1-it

.ta s, that t r(-a abi I i ty formula should serv(, as ,t

pr(d i :t ive device whi ch ou Id provide a fquant i tat iv,

)tO t i Xe st i m a t s t () thef d i ffri Cu 11 t y le e I t a lit

r it in . Ie adds that these formulas should be )rla, I tulIt'11

in scop, s,) that they could )r,)yide est imates ove.r a rtl_;',

()f appl i,'ab ility and dif ieulty (Klare , 1963: 33 )-:3 .



To develop this est imate, readability formulas in

general use quantifiable syllable, word, sentence, or

paragraph factors as determ'nants of a text's reading level.

These factors, although employed differently by different.

researchers, are used with the ultimate goal of developing a

mathematical technique for determining a text's readabili'y

level. Specifically the United States Air Foiyce uses he

Kincaid readability formula to assess the readability of t'

Technical Orders (for additiional information on this sub7e",

sew Appendix C, and the research of Kincaid and others

discussed in chapter 4).

In this paper the subject of readability and

readability formulas and their relationship to Air Force

publications will be explored from the following

perspective: first, readability's historical roots Aill be

examined. Included in this evaluation will be a deseripti,'n

of significant readability formulas. Next, studies

pertaining to the topic of readability and its application

to the United States Military in general, and the United

States Air Force in par'icular, will be reviewed. Finally,

:oncl usions will be drawn concerning the applicability of

using readability formulas when writing military

publ icat ions.

3



Probl em Statement

The United States Air Force's military and civilian

members are given the responsibility for writing

regulations, training materials, and other Air Force

publications with little guidance on how to complete their

tasks. Fortunately most of the individuals assig'nd 'he

responsibility for writing these publications have the

technical skills required to know what information should b,

included in them. Unfortunately, however, these same popl1"

may not have the requisite writing ability necessary to

effectively transfer their knowledge to their audie-nce b'"

producing a readable document.

One likely scenario has the author seeking assistan,-e

from coworkers on how to best accomplish the tasking. From

these sources the author could be given such advice as:

"Iwrite it just like the old one," or "'go to the Air Force 0-

2 (a document listing all Air Force Regulations); I am sure

they must have information on the subject."

If, on the one hand, our author decides to write the

new document in the same format as the old one, any

r-alability errors associated with the old document are

likely to be repeated. If, on the other hand, the author

chooses to investigate the Air Force 0-2, all types of

di[rections are avai lable on how to produce readable

publications. Unfortunately, readability guidance is not

easily located, nor is there any evidence for the validity



of the recommendat ions o'iven. Therefore, the principal

focus of this paper is to examine the current Air Force

procedure for incorporating the subject of readability into

its documents and to provide a useful synthesis of researb.

on the impact of readability and its relationship to Air

Force publications.

fe t h<do> I o<v

The primary purpose of this research Is t,, provide a

useful tool For the miIi tary member who is concerned ith

Ihe subject of readabi 1 ity and its relat ionship to mi I itary

pu)l icat ions. To accomplish this task, this ap,r be.:-ns

'.ith an extensive review of the topic. This review- focuses

on two areas: (1) the significant readability formulas that

have developed over the years, and (2) the articles .. hicn

deal <ith the topic of readability of the militar%

publication.

To acquire information on significant readability

formulas, the resources at the Air Force Institute of

Technol,'y (AFIT), the University of Dayton, and Wrig'ht

State University .eru used to provide the fundamental data

base. Ho,.ever, to obtain relevant information on the

relationship between the subject of readability and military

publicat ions it was necessary to go beyond the resources

available to a normal college library. In fact, a

computerized literature search using the Defense Technical



[nformation Center (DT[C) system proved to be the primary

source of data in acquiring articles which dealt with this

topic. The DTIC system consists of three separate data

bases, each of which specializes in a particular type of

information: (1) The Research and Technology Work Unit

Information System (WUIS) is a database of on-going

Department Of Defense research and technology efforts Lt rh,-y

,ork unit level. (2) The Technical Report (TR) database is

a repository of bibliographic records of technical reports

submitted to DTIC. And (3) the Independent Research and

Development (IR&P) database is a database of contractors

independent research and development efforts shared with the

Department of Defense.

Information on the subject of readability and on the

current procedures, techniques, and rules pertaining to this

topic and its relationship to United States Air Force

writin-" were acquired by consulting the Air Force's 0-2.

All regulations related to the subject of readability %,'ere

explored. As a result of this initial investigation, the

following list of regulations was chosen for more detailed

analys i s:

AFR 5-1, "Air Force Publication Management Prograin"

AFR 5-8, "Preparing Air Force Publications"

AFR 8-2, "Air Force Technical Order System"

AFR 10-1, "Preparing Written Communications"

AFR 35-8, "Air Force Personnel Testing System"



Additional official information on this subject '.a I tc(iuir,-d

by analyzing mi 1 itary specifications MIL-M--387:34B Mi 1 itarv

Specification Manuals, Technical: General Style and Format

Requirements), DOD-STD 1685 (Comprehensibility Standards

for Technical Manuals), and MIL-STD-1752 (MiIitar Standard

Read in' Level Retuirements for Preparal ion of Technict l

Order,) Not ice

The A r Force unofficial guide to effect ive

n:omuniicat ion, Air F.)rce Pamphlet 13-2, Tongue and Qui l,

•,,as als,) reviewed for its appl icabil i t.y to this toic.

m, tat ions of Study

This thesis is not intended to assess the current

readability of regulations, technical orders, or other Air

Force publications; nor is it intended to act as an advucate

for any particular readability formula. Additionally, the

only readability formulas discussed in detail in this paper

are those that have advanced the scope of this field or

those that directly affected the relationship of readability

assessment methodologies and military publications.

Presentat ion of the Material

Chapter two of this thesis discusses early research in

readability, including an analysis of significant

readability formulas. This material is included to provide

a fundamuntal understanding of this subject, and to

7



establish the necessary back'round for comprehending aspecti

of readability as they pertain to the military publications.

Chapter three also examines readability formulas.

These formulas, however, are significantly different from

those in chapter two. These formulas have been used to

assess the readability of military documents, or they haxe

been newly developed and thus address the topic of

readability from a novel perspective.

Chapter four, which reviews the above mentioned

relationship, is divided into three sub-sections: section

one contains an exploration of readability formulas

developed exclusively for military use; section two

investigates articles dealing with the relationship between

military publications and the topic of readability; v.nd

finally, section three analyzes articles which closely

parallel the subject of readability.

Chapter five consists of an analysis of the Air Force's

current procedure for ensuring the readability of its

publications. This analysis includes: summaries of the

techniques that the Air Force uses to obtain readable

publications, a rationale (when available) for using" the

technique, and finally a critical assessment of that

rat ionale.

Chapter six consists of conclusions based on the rvie.,

of the literature and recommendations for future research.

.. .. ........... . .. . - -- ra m m m a ma mm m um m m



2. The Earl,: Development of Readabiiitv Formulas: I)23-1:42

The principal focus of this chapter is to provide the

novice with a brief background on the topic of readability

and a description of significant, early readability

formulas. This chapter describes the development ,f the

readabi lit v formula from its birth in 1923 to its maturat ion

Historical Backg'round

From the time when words were first invented and us:--d

for cmmunication, it has been important for writers to

consider their intended readers. For it is the author's

choice of appropriate words and phrases which otten make the

difference between the reader experiencing effective

communication or utter confusion. From biblical times the

importance of readability has been repeatedly stressed in

the literature. One of the favorite quotations of early

advocates for clear expression comes from I Corinthians

14:9: "Except ye utter by the tongue words easily to be

understood, how shall it be known what is spokon? For c

shall speak into the air."

The idea of trying to measure readability probably had

its origins in an 1852 article written by Herbert Spencer,

entitled "The Philosophy of Style." In this article Spencer

showed how the judicious use of word choice by authors

9



al lo-.red the reader t b Iet ter comprehend a g iven 'subhec

Spencer argued that humans have a limited cap~acity t o

comprehend information so that "time anid effort devoted to

the decipherment of meaning' w.ould be subtracted from the

energy left to consider the meanincr itself" (Hirsch,

1977:73). Spt:ncer further stated that efficient -w:1tinc- is

the key to mak ing' art ic le-s m.,i, readahl e , and that rp-

a cho i c e was the key toa t hat e ff i citencyv

ti 1939g anid 18939 respectively, N. A. Ruberkin trnl F. 'v;

Kaecli ng: conducted separate studies which advanced Spt-r-noer'

qual it a tive statements on readability,. They attempted tr

provide a scientific basis for relatin', vocab~ulary clice

read inrg d if f icu It ies t hrough word c ounit p roc edure--s ( rle,

104 4 :5 43 -.55 52

The early wo(-rks on word counts set the stage far %,ha-

.seasilY the- must impn)rtant occurrence of the

prereadability formula period, the publication in 1921 o-f

The Teachier's Word Book, a text by E. L. Thortndike (Klare,

19633:30). In this book, and its subsequent revisions in

1932 Find 19414, Thornidike examined samples of text and then

1list ed words, based on the frequenicy wi th ThIich te

a~ppear-ed ifl pr inct. The idea was that the more oft en a -worl

appeared in print, the more easily that word was thou4 ,'ht to

be, uniders t W)Cl

Acc-ordingr to Klare, Thornidike's research was important

no(t only because it provided the impetus for the work of



Lively and Presser, who in 1923 developed the first

readability formula, but also because it served as a basi.

for many future readability studies (Klare, 196:3:30).

Word frequency, however, was not the only readability

variable to be investigated during- this time period

(Lamoreaux, 1985:14). Other researchers looked at such

diverse items as sentence ltngth (Sherinan, 1893:256-2(68) and

the use of multisyllabic words (Bear, 1927) in their etff,rt

c develop readability formulas, and in turn to assess ai

art ic e's readability.

The specifics of how some of the early, si-'nifican-

'(Otdabi 1 i ty formulas developed are 1 isted belo-.

Lively and Pressly

The w.-ork of Lively and Pressly is important to thf,

,ubject of readability not only because it represented the

earliest acknowledged quantitative study using a readability

formula, but also because it inspired future researchers to

develop their own readability formulas (Chall, 1958).

The Lively and Pressly technique (1923) attempted to

determine the vocabulary difficulty of a book. To

aeeompl ish this task, they systemat ical ly sampled 1000 w 'ord.s

throughout a text and then appI ied the fol lowing procedure'

to those words: they calculated the "vocabulary range" or

the, number of distinct words appearing in the sample; they

then assigned a difficulty index to each word based upon

I-



Tho u d ke's Teacher's Word Book. A word found appearirg' in

Thorndike's most frequent 1000 words was given a point value

of ten, the other words in the book were assigned point

values such that the less frequent they were, (based upon

the Thorndike index) the lower point value they would

receive. Words that did not appear at al! in Thorndike's

most common 10,000 words w^ere assig-ned a point value rf .ero

and were counted t.,ice when calculating the "weilhel mec ian

indtx number." The final step of the Lively and Pressl:.

procedure consisted of simply calculating" the median ine>:

f-Jr the sampled words. The l ower the median index was

scored, the m.ore difficult the vocabulary was thought to' bee

(KIare, 1963:37-38).

In an effort to confirm the reliability of this ne;-1,v

developed procedure, Lively and Pressly tested their

eadability formula against sixteen separate pi(,ces of

reading material which had been previously judged to I)e _,r

different reading levels. The results of these tests

indicated that their computed weighted med an index agreed

consistent ly with the previously judged materials'

diff ic1l t v level . Continuing with their initial

invest i gat ion, Lively and Pr-ss ly eventual ly estalbl i 'hcd a

weitghted median index number for reading grade levels -,, i t; a

rantge of difficulty from second ,grade through col leg'e

(Klare, 1963:37,38,75).

12



Lively and Press! v's work is reg'arded as imprtant

because it is given credit for creating an explosion ,)f

interest in developing readability formulas, an example of

which is the work of Washburne and %ng'el.

Washburne and Vog'e 1

Tn 1928 Carleton Washburne and Mabel Voi-eI al),,d

Live I v and Press !v formula to 700 ch i I dren' books The'.

then determined the g-rade level of the children who i k;:

the boidks )-y usin-r the child's score on the Stan rc

.\ch i evemen t Test . This grade level ".-as then compared i h

the medium index score in the Lively and Pressy ,"crmiIa.

From this comparison a correlation coefficIcnt of .80 ,as

oh t a i ned.

The Washburne and Voge I findings were sign it iant, nut

on y htbcause they prov ided the first va I idat ion t' a

readab i I i ty formula us ing an independent , outs ide cr it eri n,

but also because they provided a starting point from which

these authors could develop their own readability formula

(Klare, 196:3:39).

The Volel and Washburne procedure is of special

imterust to the student of readabi I i ty because it is

coIns idered to be the precursor of the modern readab iity

formula. Their innovative technique consisted of: choosing

a sample passage of 1000 words from the book to be analyzcd,

counting' the number of different words in that sample,

13



count 7ng" the total number of' prepos it ions in th(, sitmp ,

determining the number of words not listed in Thorndik e' s

list of 10,000 words, and then counting the number of simp'c'

sentences ,-hich appeared in a sample of 75 sentences. Once(

these steps -,.ere accomplished, the regression e4uat jorn -,-a

used to de.termine the read ing score (Klare, 1 9( 3::h . 'Fhi

sc,,)re was ,ompu ted by us i n the, fo n-Iw ig fo)_rmula:

S .0 85 B + .101 C C J,04 D - .111 E 17.

h,}ere A -as eIua I to, the reacding score , B was ,lu;tI .

ntumber of di fferent ord,,ts iii the sampl(, C .a q.ii

o a ur,,mbte r of i) rpos it i ,Ins , D %,as t,, l ,a I h ' ulunli,, r

.. rds n t I isted in Thorndik ,' s 10,000 '.,, rt-, aI.: 1. .,a -,

eiual to the number of s impl e sen ten tes n t-, 1 z a t ed samp 1

Pf 1 ('1

An ,t hr author .,hc) expl ored t'he suhjec' of r(eadab i .

dur iring' this t ime frame ( 1922i) was Ed'ward Do I h . D, I (

examined t extbooks written for 'rades one thrugh t,tr. In

hi, ara I ys is ,of art i clI1es ' reada) i I I t Do I ch us-d t h,

' I V i ,e i rid i c es o f ( t 'f i c u t y t lie pe ret-( f t a

dIi ff i cu It .,ords (lbased on the Del ch's C)mbi ined %Word -t ud\

List, the per'entage of different '. ords ( ag'a in us in " th,

DoI :h combined word study lis t , the deg'r.e of di t'f icult'.

words , the med ian frequency of difficult words, and final l

lit- d.g'ree )f difficulty f ur any suppl emc:ntary read iri"

14



matercial Do Ich , 1 )23:170-122) . DolI e found a idce dn;Y">'

of difference in the di fficul ty level of texts suppasedlyv

.ritten for the same trade level.

Le'werenz

A*. S. Lewerenz explored the subject of reaCabi Iity fr' mi

n~ ire I different perspectives. Because by Vh

t~)d'9t~(5..'Luniq4ue t hey bear closer encami nnt i-n.

Le er enil s First approach tou the subject of reajab itii.

23929, I as one of the oddest in the history of tne su5no-

11. fo- r , st_. ' clhn il(Iue "on s :s ted of: sampling a passnf f

1000 ur dn to det ermine the number of clifferent on~

pruswnt ; ounf'i ng the number of words beginning vit h ebc

1 't er (F h tl lphatet anid t hen calIculat in;' the pe rren, ~

(, .- t ( s lt nn g i t h the lett ers W, HI, and B hb his

t ' iIithi 't h" eo; its as we.il as the percenta~v f

%%wr s t hat SUrt el A it h an I or an E ( aga in by his

cri nii n i he hard wo rdcs); cons uIt i n a ta bl1e to0 o taiA za

to rma * i %e c or(- f -r eac h percentage; and finally compul ing.

an average 4w Fe tu p rov ide a" racle placement level si 17U

Le',(serund at t emp t at measuring readahl it y

a, dif:feret fro~m his first effort, but eqluinll

biz~arre . Rat her than ctint ing wordls w~hich begani~ . h

various letters of the al1phAbet , Le'nerenz eval uateid art icl es

based onl the rat io of Anglo-Saxon 'uorcs to the ratio '



.,rd si : Greek or Roman tLaLin) derivat ion. fr',,m th-

rar los obtained he assigned various grade levels to t'L.

articles (Klare, 1963:41). The more Anglo-Saxon .,rd,

presant in the article, the easier it was considered

read.

Geourge R. ,JuL, on (11030) sou'ht "to duv,!o a

r,ad; l it, formula that Aas simple to use and al-,

,' iKlt:. IL: method of calculating the readahil>tt "

.. . simp1ly c tonsisted Wt: selecting thirty 100-,-, rr

tict ion, f rom the text to b. analyzed, counWl j; " n urn '

or polysyllabic words present in those sec' tins, alnd

Ant rmini mug .,hat percentage of the, total words exam: . .

p,,l Isyllabic words. Johnsun claimed that ", uslr,_; this

method, a book's reading difficulty lnv,I 'o>,d ,e

,:t rmined in approximately 30 minutes.

.Johnson's research cited specific ev i dnce r" M,

reliab ibility of using the polysyllab ic word count as a,

dle rminate of reading level. This informat ion, .hich ht

&aWin s. uL s tan :t La',cd his coneclusio o s, was ,b 'ain.d t'r-,m

four different sources: studies which show bett!.r

ntled rstandi ng by students who read a story i. men. , n I.

,ords than by thse who read it in poltysyl lab i( , rI , '5,

inverse r elation which exi sts between poly-yllalbiu ,, r s and

Thu rndtike's word frequency index, the increased use of

16



po lysy I lao i c ! ords in texts ctes ined to be used by hi 4h..r

g'rade levels, and the close relationship between the number

of polysyllabic words and the number of technical ,c.rds Lised

in the seven books he examined (Johnson, G., 19:30:233-217).

A few years later Thorndike examined the subject of

readability from a slightly different perspective.

Thurnldike

In 19:34 Thorndike developed a procedure for cdetermnnin "

thu readabi 1 itv of a book. H1is methodology consis;eu -; f !h-

foilowing tw'o steps: sample at least 10,000 "-ords frcm 'h,-

tet, and count the number of words included in each of th,.

different categ'ories of the Teacher's Word Book. Based o:

this count it was then possible to determine the grade vlevel

at which the book ,-as written.

It is interesting to note that Thorndike's read .b il',tv

formula perhaps best characterized the early work in

readab i I i t y . This period was shaped by an emphasis on

vocabulary as the primary determinate to predictin" a

subject's difficulty level, a dependence on the Teacher's

Word Bud):- as a method of determin ing a vocabu lary's

difficulty, and the use of relatively simple mathcmatical

formulas for cal culatino' a work's readability (ilare

1 9)63 : -1 .
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01 emano

In 1934 Ralph Ojemann approached the subject of

readability from a novel perspective. He sought to

empirically determine which factors were most closely

related to reading difficulty. The factors Ojemann chose to

investigate fell into three broad areas. The first area,

s,,itence factors, vas subdivided into: the number of simpie

sentences, the number of complex sentences, the namb.r )t

compound sentences, the number of dependent clauses, tht

number of prepositions, the number of prepositions plus

infinitives, the average length of the dependent clauses,

and the ratio of total words in the independent clauses r,,

the total words in a section.

The second area consisted of vocabulary factors. Thi,

section included six subsections: the percentage of -worcs

ini Thornidike's first 1000 words, the percentage o' worcis i

Thorndike's first 2000 words, the percentage of words i:I

by 70 percent of sixth grade pupils, the perceiltage of "oris

known by 90 percent of sixth grade pupils, the mean

difficulty of different words, and the mean difficulty for

t';tu:h 'wo)rd.

The final area Ojemarin sought to investig'ate was

(Jualitat ive factors. Included in this category ,ere: the

concretenhess, as opposed to the abstraction, of a relat ioni,

the obscurity of expression, and the incoherence of

expression (Klare, 1963:44-45).
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. a result of his extens ive invest ig'at Ion 0e:nL.,I

'ound that there- was a correlation at the .60 level or

better bet%,een his vocabulary factors and an article's

readin, dif ficuity. For the sentence factors, only the

number of simple sentences, the number of propositins, and

.he nomber of prepositions plus infinitives sho.eed

crre at .:oi to that leve". \didit ina l v ) emanr. f' D c10I eci

" t~ne iua' tta: "ve :'atD rs ere important t I a~ .rt r ,'C

tealaL' itx , athcug" he couid not compute a mathematica

1,rf'e, L' r tnem (Cjemat.nr, .4: 1-32

De an' Tv 1 or

Dale and Tvler's study (1934) .was similar t.) the r-

f Cjemann 1n both content and form.

Th,.e.se authors soug'ht to develop a means hv .nich tce' .

,I ld ieteorm'ne the factors influencing the reztdin -

:Vffi ,tul *v for adults of limited reading. abi I it'%. In theic

stu.,dy they looked at 25 different items to see which had a

stron" correlation "with reading difficulty. The items -heN

iivestig'ated cou d be roug'hly grouped into the fu lo-i r,"

eig'ht categ'ori es: technical aords, easy0 .1orCis V'whi2: t.>

def'ined a -orcs common to both Thorndike's first "00 ^or:.s

and to the i zt of the Int ernat ional Kincierg'art en-, Union

difficult niontechnical ords, the ttpe and ielith of the

sentences used (sucli as compound, complex, or simple), tue

numb)er of clauses or prepositional phrases, the number of

19



p:rsutna pronouns, the number of monosy 1 lab ic words, and

other factors (Klare, 1963:46-47). As a result of their

invest igation Dale and Tyler developed the following

regression equation which yielded a correlation of .51 with

the criteria:

-.- 9.4 B - 0.4 C + 2.2 D + 114.4 .4 /-9.0)

-.here A ",as defined as the percentage of adults of t-ird to

fif'th gorade reading ability who could understanl a passag',

B was equal to the number of different technical -..orris n

the passage, C equated to the number of hard non-'echnical

"ords, and D was the number of indeterminate clauses -rez-n

(Dale and Tyler, 19:34:384-412).

McC 1 us ky

>1cCluskv was the next researcher to e:.tpand the s,2p,. u'

rcadabi 1 i tv. In his 1934 studies he used speed of read i:~

tests, rather than comprehension, as an index of a book's

readability. MeClusky found that "easy" material countain-d

short sentences and simple terminology, while "hard"

material contained complex sentences and technical or

unfamiliar words (Klare, 1963:206).

AlthOugh unique, McClusky's speed of reading tests did

not appear to have much influence on future readabiiity

studies. The next researchers who had did have such an

impact ,,ere Gray and Leary.
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In 1935 Gray and Leary published a classic work on the

subject of readability entitled What Makes a Book Readable.

This text %,as, at that time, the most thorough work on the

subject ever printed. As a starting point for researching

this book, and in turn for developing their own readabilit-

fCurmula, Gray and Leary investigated all previous work urn

the subject. They consulted with approximately 100 expe:-t

it, the field as well as over 170 library patrons. Frm this

init ial invest igat ion Gray and Lear, developed a list f 2I; 9

factors -hich could influence an article's readability. lie

factors were then classified into four broad categorics:

context, style of expression and presentation, format, and

general organization. Of these, the style sect ion -,as

chosen for further investigation.

As a result of running: numerous stat ist ical tests Irc

see which of the factors best correlated with reading score,

the researchers developed the following formula:

A = -. 01029 B + .009012 C - .02094 D - .0331:3 E

- .01-485 F + 3.774

-,here A is equal to the average comprehensive score, for

adults of limited reading ability, B is equal to the num:er

of hard words, C is the average number of personal pronouns,

D is the average number of words per sentence, E is the

percentage of different words, and F is the number of

prepositional phrases. Subsequent research found that this
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formuila correlated at the .643.5 factor with the criteria

(Klare, 1963:49).

The last of the readability formulas to appear in the

1930s was the revised Washburne and Vogel formula.

Washburne and Morphett

In 1933 Carleton Washburne and Mabel Vog'el Morphett

amended their original readability formula. These changes

mere desig ned with the following purposes in mind: to

simplify the computations involved i n computIngo grad.e levels

(without changingr the accuracy of the original formula), as

-ell as to compensate for the skewing at the extremes c, th,

o:rade distributions, which were major problems for the

uriginal formula.

The new procedure they developed included the fol1o.,

steps: select a sample of 1000 words, count the num!)er i"

different words, count the number of uncommon wordls (those

not found in Thorndike's first 1500), and finally count tht.

number of simple sentences in 75 sample sentences. The

results obtained were then applied to the following formu'a

A .00235 B + .043M C - .0:,07 D + 1.294

T.here A is eqtual to grade placement , B is equal to t he

number of different words, C is equal to the number of

different uncommon words, and D is the number of simple

sentences (Washburne and \forphett, 1938:355-:364).

2'2)



In 1939 Irving Lorge published the next signitficant

work on the topic of readability. This work, inspired in

part by the Gray and Leary formula, is considered important

in this field because its formula was the first readability

measurement to be used extensivel-y in occupations other thIan

educat ion.

A-\though the Lo re formula was orii nal I des ne

serve as "an estimate of the reading crade at whic' the

avera-,e school child will be able to answer about 5.7 pe'ent

f the quez t ions concerning detai l, appreciat ion, ',mpor"

Vocabulary, and concept with adequate completeness and

correctness," this formula has never-the-less se-n wid(-

spread use (Lorge, 1959:1).

The attractiveness of this formula can be attri'hut- Td

the fact that it required only three elements to ccM[rpure:

the averag'e sentence length, the number of prepositional

phrases, and the number of hard words (based on the Dale

list). Unfortunately, the orioinal 1939 Lorgre formula -,a-

found to contain errors, and it was necessary for Lorge t,,

reeompute his furmula. This recomputation was published in

I-1:1. The revised formula is calculated as follo',s:

A z .0G B * .10 C + .10 D + 1 .99

-here A is the grade placement level, B is the average

sentence leng'th in w*ords, C' is the number of prepositional
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phrases per- 100 words, and D is the number of difffercnr hard

words per 100 words not on the Dale list.

Kessler

Like Lorge's system, Edward Kessler's readability

measurement technique was inspired by the work of Gray and

Leary. The Kessler formula, however, was a shortened

version of the Gray and Leary formula. His methodoIogy

consisted of: selecting ten paragraphs of appro:imately 100

-,Fjd eawh, count ing the number of words, sent-noes, and

different hard words in the passages, then calculatin" he

average sentence length in number of words and the number

different hard words per 100 words, and finally comparing

those calculated averages with the standards developed ty

Gray and Leary (Klare,1963:55).

Kessler's work was the last formula to be developed

during the early readability period, a period characterizec

by experimentation in defining what makes a piece of text

readable. Kessler's work was also the last readability

formula developed before the arrival of Rudolf Plesch, a

researcher who revolutionized the field of readability.
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3. The Recent Development of Readability Formulas: 19 3-198'_

The recent development of the readability formula

starts in 1943, with Lhe arrival of Rudolf Flesch and his

Flesch formula. With this single event the field of

readability was dramatically changed. The Flesch formula

almost overnight became the standard by .,hich most

subsequent readability formulas were either developecd :r

.'ompared. It also served as the source formula for maiiv

future examinations on the topic of rtadabi ilit-: and it S

re'ationship to the military publication (the subject o:"

chapter -4).

In this chapter, the Flesch formula and the subseqiuent

research it inspired are examined. Additionally rec;,nt

research extendin' the topic of readability are commented

Flesch

Probably the best known and most referenced researcher

ini the field of readability is Rudolf Flesch. Flesch's

Forinulas on this topic are widely used in assessing' the

L ea(di,,)ility of a variety of texts. The reasons for this

extensive use are many, but include the formula's !)asic

simplicity and the fact that Pleseh was a master att

promot ing it. In a series of books and articles Flesch

advertised his formula, his views on the importance of
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readable writing, and his concept of readability to writers

in journalism, business, government, and the military

services (Klare, 1963:56).

Flesch's first formula on readability (1943) was

revised several times. The first revision was needed because

Flesch's formula had been based on errors present in the

original Lorge data, data which was absolutely essen ia? fr

the accuracy of Flesh's computations. The second revisio_-

,was required because many people thought that the

computation of Flesch's formula was too difficru .

In response to these criticisms, Flesch desi-ned a

revised estimate of readabi1ity (1948) which consisted o'f'

two different factors: reading ease (RE) and human inter._t

(HI). To measure the factor of reading ease, Flesch

examined randomly selected sample passages, measured the

number of syllables (SY) per 100 words, and then measured

the average number of words per sentence (ST). He then

placed the resulting numbers in this formula:

RE = 206.835 - .846 (SY) - 1.015 (ST)

The RE value obtained was then correlated with grade leval.

[f the RE score was computed to be between 90-100, the

material was considered to be equal to fourth grade level

material. A passage which scored between 80-90 was equal to

fifth grade level, and a score of between 0-30 was written

to the college level (Flesch, 1974:247).
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The human interest score Flesch developed indicate,

the liveliness of a writing style. This score is computed

b- first counting the number of "personal words" (PW) per

100 words and then the number of personal scntences (PS) per

1000 sentences. The resulting numbers are then applied to

the following formula:

II - 3.635 PW + .314 PS

If the HI score was between 0 to 10, the ",,ri inog sty! ,

-onsidered to be uninteresting'. If the score was from it) to

20, the style was mi ldly interest ing, and if an art ,C •1

i-ored 6O or more it was said to be written with a dramati,"

.r it ing style (Flesch, 19-16:195).

Dale and (hall

The second most referenced formula in the field Df

readabilitv can be attributedi to the ".ork of Edc',tr D.,!t an

JvJanne Chall. Their procedure, which was desig'ned to

correct certain inadequacies of the original Flesch formula,

first appeared in 1948.

Dale and Chall, in st-ucturing their formula, thoug-ht

that a lar *r word list would be a bet ter predictor of an

article's reading difficulty level (particularly at the

uppr levels of difficulty) than the Dale 769-word list.

They believed that the count of personal references as used

by Flesch was an unnecessary and time consuming step, and

that a more efficient readability formula could be developed
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,y usin, on ly a word factor and a sentence fact aj ,s

predictors (Kare, 1963:59-61).

The technique these researchers used for comput in g"

their readability formula consisted of: sel-eting sample

passages of the material tG be analyzed that contained at

least 100 words, computing the average sentence len'h ii

words for those passages, computing the percenta'e of ":ls

not in.:luded in the Dale list of 3000 "ords, and then

applvin; the obtained results to the foIlowing forrr:ula:

A z .1379 B + .0496 C + 3.63.5

where \ is the reading ;'rade score of a stucien7 .hn c ul

answer 50 percent of the rest questions on a pass'ge

correctly, B is the percentage ot words nut present in the

Dale list of 3000 words, and C is the average sente-nce

Inngth in words (Dale and C'hall, 1948:11-20).

Farr, Jnkins, and Patterson

Farr, .Jenkins, and Patterson also developecd a

readahility formula (1951) which was a simplified version "I'

the Flesch Reading Ease Cormula. These authors propsed

that thet sy liable count pr. s t in t ne f'lesen r"wmula ,

rep l aced by a count of one-sy I lahle words. The rat i ,l.r .

f (,r tli h i a e wts t ,,f, Id: that it is easier andl fstettr

to iOtlit -one s,] ly a ll) 1 e 'or,ls thaI all the syl laIles present

and that the requirement fr" a kno'w ledge of syllabi cat ion "n

the part of the user would not be needed (Klare, 1963:64).
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T- use ih,-ir Cormula all that was necessary .as c,

acco:npl ih the fol lowing three steps: select a 100-word

sample from the material to be analyzed, count the number of

one syllable words per 100 words, and calculate the average

sentence length. Once these steps were accomplished the

result ing numbers were applied to the following fC rmula:

A - 1.599 B - 1.015 C - 1.57

Ahcr. % .as eq'ual to the "ne., reading ease indux," B was

equal to the number of one syllable words per 100 words, anil

C "a, h averag'e sentence length (Klare, 196: 4 .

G'an n i fn

Similar to Dale and Chall, as well as Farr, Jenki:s,

and Paterson, Robert Gunning also revised the Flsch Ruad ing

Ease formula (1952). He accomplished this revision y

replacing the total syllable count with a count of , ortL

havin; three or more syllables. The procedure for using"

this formula consisted of determining the average sentence

length (in number of words), counting the number o" words o*

three or more syllables to obtain the percentage ,f hard

,rls, and then adding those two factors t og ,ther. rhe

.,suitin; sum from this addition 'as mult iplied by .4 to

obta in the Fog IrKdex (or the reading grade level requir d

for an accurate understanding of the material) (Wlare,

196, 6.5 .
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The F.K' It idtex , accord i n-' to K I are , ',is pr-silmai) y

Ll es i -n ed t o b)e it1)pIi ,iablIe fo()r r e a d iri mat er ialI t hat Iran Ie

i itdi f'f ic ilIt y l evelI from sixth t o twel fth 1rade (hIit rt.

19 6 :179). Add iti onalI ev idenice wh ich sitp por ts t his

LOC 1 Lis i on c omes f rom Gurin inrg' h ims ElIf , who stat ed that Iitan

art i cIe scored above a twelIve on h is F ogc I ndecx it ia ini

Jan'ei of be r I'ced -r m i sutn d ( rs t o od anri sh1 1o,t i r, ia,-

he -'&.r it t en Gu in i it .9 52 1 3

Tn 19.51 W i 1 son Tav l.or ex\am ined t he sut~jer t t)

rtdahi l i ty f rom a inhjtova t i ve perspect ive. I u 'ta

t uden t i n ps v ho I o'y , TaylIor app roar bed t , enas u ir rnen t

1'(labit i I i t y f rcorn ia ps y cho I ogi calI m i ri d -s B or rm I rig 114 1

from both Ge s alIt psycho I og'y anid information theo)ry, , V:

Tayl%,)r i an method fo(,r (etorminitig readabi lit veni d.f

mea~S UP 1 rr "the p-rc-eritag'e of correct guesses wlnic(h a tost

g"'koup madfo - hcrn blank spactes were inse-_rted in a rit~m

o e aeevery fifth or sixth word' (Hirsch, 19 77 :9 1 Ifb

tht-n correlatted the numbe.r of correct -'ussesI rih at reatd i 4

~i'Lt de Ile\%f i. T;L Ilo)rs t Ceeh Ii iq o f m ea suir ing' rca dahi I

f.p l))Iet i1 tir C I s i rig' sen11t ences- came t o he cal l Ied t ht- " C

p ror 'edure''' TaylItor , W 10 95 5 :46.1-.4 G5.

S ul s ltrt l y i t was f ound thait TaY b's C' lot: proC il 1'

Si e VIedd resut ts w i ich c or re Iatt ed rema rkab Iyw'e- I I niot ont I

ith t cado i t (mani I readab i I i t y f ormulIa scrores , hiut w i t In
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rea k emprehenls i (tt scaores as wel I Tay 1 or,., 19 57 : I '

One of the tradit ional readabilIi ty formul1as~ -,i th whitch

heCoz e fo rm ulIa s h o wed a h i ;h c or relIa t i on i s t he Automate-d

Readab iIi I.y Index. This formula/mechanism, invente:d by R.

J1. Smith arid E. A*. Sent er , is discussed in detail be 1 uw.

Sih andlc Sen er

In 1967 Smith anid Senter created the Auti matecl

R e adab1 iIi it % I tidc (ARI) This [ermula/mt-chanism -as

des ~nei'o automate 'he (_mputat ion of a 'e-t ' s

11 CIL I i t v . The formula port ion of the .-RI has, been

rf'v ised several t imes, , with the most recent rev is i, n

)curring' in 1970 (Smith and Kinca id, 1970: 459 T,

rev isedc f o rmnula is cal1cula t edc as f o 1 1o. s:

RGL -. 50 (words/senitence) + -4.71 (st rokt-s/-.) rd)

- 22.43.

The mechanical portion consists of an attachment. to an

electric typewriter. 'This device tabulates the number uP'

'.,ords per sentence anid the number of st rokes per word.

Based on this tabulat ion an RGL is then cletten-minod (Sini I A

anid Sent er , 196)7: abstIract.

It is interest ing~ to note, that the Smith and1 Skenit,_r

formula marked the end of atn era, for during the lat ter half

of) the 1 950s the widespread interest in reaclabili ty formulas

appeared to Want . However , despite this lessen inig of'
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-'enerat interest, specific researchers beg'an to examine the

applicability of using readability formulas to measure the

readability of military publications.
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4. Readability Formulas and Their Applicability 'o
the Militarv Publication

This chapter examines the use of readability formulas

as assessment tools for military documents. The material

covered is addressed from the following perspective: First,

the readability formulas developed exclusively for military

uoe riKl be explored. Then research examining the

,,plicabi I i-y of using reajab i it y formulas with mi itary

nocuments will he summarized. Finally, art icl-s examining

connepts paralleiing the subject of readability and iP,

relationship to the military document will be descriled.

Cavlor, Sticht, Fox, and Ford

Taking a traditional approach to the topic of

readability (1973), Caylor, Sticht, Fox, and Ford focused

their research on developing a simple, easv-to-adminisver

readability formula. This formula was designed to predlc

the reading grade level of U.S. Army job reading materials

in a valid and reliable manner (Caylor and others, 1973:V).

The authors believed that it was necessary to develop a

n w reada i1 i ty formula which could address the uniqueness

of Army needs, which "ere characterized by young adult male

rp.aders with low reading grade levels and job reading

material containing heavy dosages of technical verbale and

jargon.
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As part of the process for developing their formu.as,

these researchers conducted an extensive literature reviev

on the subject of readability. From that hunt 15 suitable

variables were chosen for additional investigation. These

variables were grouped under the following categories: (1)

sentences, (2) words per sentence, (3) independent clauses.

(8) words per independent clause, (5) one-syllable ,ords,

(6) difficult words, (7) different, difficult words, (8)

different words, (9) three-or-more-syllable words, (10)

total number of syllables, (11) total number of letters,

(12) syllables per sentence, (13) number of letters per

sentence, (14) seven-or-more-letter words, and (15)

different three-or-more-syllable words (Caylor and others,

1973: 7-8). These variables were tested using correlation

techniques. As a result of these tests the followin='

preliminary readability formula was developed.

RGL = 20.43 - (.11) (A)

where A equals the number of one-syllable words present ini a

150-word passage.

This formula was eventually simplified and dubbed the

FORCAST formula, named from its authors FORd, CAylor, a:nd

STicht. The FORCAST formula is calculated as follows:

FORCAST RGL a 20 - A/10

where A equals the number of one-syllable words present in at

150-word passage (Caylor and others, 1973:15).
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This f ormula was subsequently validated by examinin-M

the intercorrelat ions among FORCAST, Flesch, and Dale-Chall

readability indices arid scaled reading grade level scores

(Caylor and others, 1973:16).

Kincaid, Fishburne, Rogers, and Chissom

Kincaid, Fishburne, Rogers, and Chissom also sog'ht

develop readability formulas (1975) which would be

appropriate for military personnel. Specifically, they usedc

the techniques developed by Caylor and others (1973) to

modify existing readability formulas for use w..ith the U.S .

Navy technical material.

Of the numerous formulas they examined, the most

interesting' is the recalculated Flesch Reading" Ease formula.

This formula stands out because it eventually became the

Department of Defense (DOD) standard for calculating the

reading grade level of its Technical Orders. This formula,

,'hich is known as the Flesch-Kincaid formula, or

alternatively as the Kincaid formula, is calculated as

fo 1 o •

A - .39 (B) + 11.8 (C) - 15.59

where A equals Prade level, B equals words per sentence, and

C equals syllables per word (Kincaid and others, 1975:14).

Besides becom'ng the DOD standard for calculating" the

readability of Technical Orders, the Kincaid formula was

also one of the earliest readability formulas to be
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computerized. One of the first researchers to use t,ese,

newly developed formulas to determine the readability leve.

of Air Force regulations were Hooke, DeLeo, and Slaughter.

Hooke, DeLeo, and Slaughter

In 1979 Hooke, DeLeo, and Slaughter attempted to

determine the readability of Air Force publications which

had been rewritten to supposedly match the reading grade

level (RGL) of the intended users. The regulations chosen

Pfor investigation had to be suitable not only f)r FORC.,ST

readabi Ii ty est imat ion (see Caylor 1973), but for the

development of CLOZE tests as well (Hooke and ,jthers,

1979:8). In their search for suitable material the author-

found seven regulations which met those requirements: Air

Force Regulations 4-2, 6-1, 25-5, 39-18, 66-39, 1l-4-1, aid

11) 0 -2 :.

After analyzing the readability of these regulations

and the relationship to the intended users, the authors

determined that many individuals responsible for writing Air

Force regulations were not able to use the FORCAST formula

to accurat, ly estimate the reading: grade level of the

pubI icat ion they had wri t ten, nor were they able to achieve

the target reading grade level of their intended audience,.

This -,,as especially true when the target RGL was below the

tenth grade. In occupations where the Reading Grade Levels

were relat ively high, and there was no negative literacy
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"ap, coniprehens ion of the regulat ions was at an a -cel tab'e

level; however, 'here the RGL of the users -as low (<9.5),

there did tend to be a literacy gap and thus correspondingly

inadequate comprehension (Hooke ..nd others, 1979:15-16).

Hlooke and others recommended that write-rs of Air Force

re-'l1?tionls should receive additional training in the use of

the FORCAST formula and in techniques to decrease the RGL ,f

their texts. Additionally these researchers ccr.clude,:: ,har

the practical problems of simplifying Air Force material

helo., the tenth gjrade level might be insurmountable beca-,e

most publications must contain a large number of fi:ded

polysyllabic terms (Hooke and others, 1979:13-17).

Other authors equally concerned about the problems of

writingc Air Force material to a particular Reading" Grade

Level are those individuals assigned to produce Procedural

M.anuals and Technical Orders.

Smith and Kincaid

In 1970 Smith and Kincaid attempted to determine thc

applicability of using the Automated Readability Index to

examine the readability of United States Air Force Technica'.

Orders. Specifically, they sought to assess the value of

this instrument as a valid and reliable predictor of the

readability of the TOs. They also wished to determine the

ease of use of the formula, as well as any limitations that

might be present.
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B;s-d un their analys is the fol 1 o'.in;. fur conc 'usi ns

were drawn: First, ARI is a reliable measurement instrument

yielding a test-retest correlation consistently above the.

.985 level. Second, the validity of the formula is suspect,

particularly at differentiating easy from medium versions of

material. Third, ARI is easy to use and it appears tc h(

m,ere efficient and economical than traditional manual

techniques. Finally, if authors attempts to write material

specifically to achieve a lo, readability score they may in

fact de"rade the readability of the document (Smith an:

Ki n,.a i, 1970:-457-46-1)}

Johnson, Relova, and Stafford

Johnson, Relova, and Stafford also conducted an

investigation (1972) into the relationship between the

-eadability of Air Force procedural manuals and

discrepancies involving non-compliance with those

procedures. The study was undertaken in response to th,

UInited States Air Force's concerns over non-compliance with

writton policies and procedures. The focus of the

inv, t ig'at ion was limited due to the large numler of

publ icat ions in existence. Rather than trying to sample al l

Air Forc'e publications, these investigators chose to focus

their research on administrative procedures.

In examining the publications, these researchers had

two o)jectives in mind: to assess the readability gap which



e:.:isted between procedural manuals/regulations and their

targ'et audiences, and to determine if a relationship exist d

bet,.een the readability gap and the extent of non-complian,:e,

with the procedures in those publications (Johnson and

others, 1972:12).

The readability formula with which they analyzed thi

material .,as the Flesch formula. The reading grade lve s

,f the respective audiences for the various jub cat ,n,

'ere dete-mined by analyzing the data obtained from the

U-! iform M ilitary Record (L-MR). The UMR seiv" d as a s.,uref-

-n,.umen t through which Johnson, Relova, and Staf'fi-,rd ecu :

determine the reading 'grade level for any .\ir Force

Specialty Code (AFSC).

As a result of this investigation, Johnsoni, Re -ova, and

Stafford concluded that the number of errors .,hi:-h ocuret

•.,h. procedural tasks were performed were direct ly rel. t.d

t,j the differences between the readability of the proeedural

documents and the reading ability of the users. They

further concluded that this situation -,as unacceptahl and

should be remedied.

En this of ten-cited 1974 study Mtockovak add ress d the

cn( erns of Johnson, Relova, and Stafford. Spec if ical 1 ,

attempted to determine the reading demands of 56 differen,

-i- Ffrce career ladders, the average reading grade level of
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imdi v i Alua Is int t hose l adders , and thfe readt inag' d-mands; it'

dif fferet types of trainin' material (inc ludecl in this !br',ar

(category %,ere such diverse topics as Career Developm(.nt

Coarse material, Technical Orders, and resident traini;ng

I terature) (Mockovak, 197-4:5)

The methoclolog'y used to acquire the above :nfc-.mat i~n

DPl- S Ucl o-f -,,o steps: applyin-g the FORCAST readabi';

frmul- t the ''_tining3 materials" (this step allo.-ed

\1 ko-t o (let erm * F t o -.,,a t RGL thes e ma' eri alIs -,ere

r' it Ien, and L'cu mn-,', h e r eadli ng gradce i e v ei -c )r

A;\i, Fi rce purso)nnel .Unfortuniatelyo, becaus- tne reaning,'

. ra;.de level scores of the personnel (11(1 not exist, th-% hrcl

to be est imated hy applying' the Airman's Quali fying; Ex-am-

AQE ) scores to0 a re'r c, cm qua t ion devo 1opecl by !1dn

and Tupes (1966).

A~s A result of analyzin- the data obtained from this''

stiuld%, Mockovak concluded that both reading- skil1l1s and

re(quiremerts varied widely among different Air Force career

f ielIds . A-ddit ionally, his research revealed that in

approximately one quarter of the Air Force career ladders,

,7)c rdin, i-cq uict_,ment ,f the. materijal for that ladder -,as

mor- rhan two -rades higher than the read ing' I eve I of the

p-(rsrSlI a,,ss i-ined (Mockovak, 1974:8).
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kincaid, \a'ard, O'Hara, and Cottrell

The approach of Kincaid, Aagard, O'Hara, and Cot'rell

(1981) to the subject of readability 'as unique. They

described how the computer could be used to assist authors

in their efforts to improve the readability of technical

manuals and training material. Specifically, they explainedl

how the romput er could be programed to ident i fy uncommon

,words and long sentences. They also tested the computer's

a iliti.,s to edit difficult words, phrases, and sentenco-s.

The computer readability editing system (CRES) that -hese

authors reported on used the Flesch-Kincaid readabili'v

formula (also referred to as the Kincaid formula) to assess

the readability of technical material. This formula .as

chosen because it was the Department of Defen-e r'- .. d.

ca 1 lat ing reada1bi I ity.

Kieras

Douglas Kieras also used the computer to invcst: "atC

the readability of Technical Orders. In a 1985 article

entitled, Improving the Comprehensibility of a Simulated

Technical Manual, Kieras argues that using a computer-based

system to improve the comprehensibility of technical urders

make-s sense. He claims that the traditional readabilitV

formulas (those based on word familiarity and senten(-e

complexity) which had beer developed and used over the bears

are not adequate to address the problems associated with the
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rw rit i . " of d cumen t . To so ve t his dilemma, Kicra's

recimmen&s using a series of rules he developed called the

"comprehensibility rules." These rules, w hieh cover such

diverse areas as sentence structure, references, textual

coherence, and (4) textual organization, are designed to

mhake the rerit in, of techntical orders easier.

\-, (, ietn e for the validity of this metholoi j .,

Ki ,ras r(--. rot e t echnical order passages us ing his

cmp r nh-isi hility rules; he then compared the t ime requir,.d

rteat tilt old "po o.rly 4ritten" passages "ith the t im,

re.l i ri'd t , road the rewritten passages. The results f

this experiment substant iated the author's content ion that

the rewritten passages were oasier to read. Additional

tvid:,nce, .hich corroborates the value of using ki.ras'

methoidology to rewrite TOs, was the improvements in t asi.

,.,,mp t il using" the rewrit ten material.

P"-at 1lel Factors

This section of the thesis is included to provide the

reader tith vital background information relative to the

readal,, ility of Air Force documents. The scope of 1he

mtt ,ria. presented is broad and covers diverse topic areas

including methodologies for assessing the reading grade

leveI of the service member, the effectiveness of

readabi I ity formulas at predict ing comprehension, and the
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impact oC it eracA g'aps on reading comprehension scor'es

The first of the authurs examined is William Mockovak.

Mockovak

Mockovak's 1974 research attempted to determine the

reading requirement level of the training material for

dif ferent. AI r Force career fields . Spec if i cal I y , he

e "am ned a number of readabi lit v "formulas" tu a < -ss r heir

appl icabil ity for this task. Inc luded in this e:am: na ion

ere: Job Reading Task Tests (tioI a true readabilit. test

but rather a performance assessment techni iue,, -he Fo,

Cuunt , the CLOZE technique, and the FORCAST Forml . ihe

criteria used in choosing which formula to iso included:

objectivity of the formula, the formula's validity, its ease

of use, its preparation costs, and the time constraints

asscc att.d with running the tests.

As a result of these constraints Mockovak cho-se tu uz;_

the FORCAST formula for his analysis of the readability of

Air Force technical materials because it %,-as previously used

.ith U.S. Army training literature, it included an effecT ve,

reading grade level range of 5 - 12.9, it -.as easy to use,

and it required relatively little computational time

(Mfockovak, January 1974:10).

Another team of investigators who were conduct :ncg

research on reaclability in 197-1 were Thomas Post and Harold

Pr ice.
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P> t and Prict

Po st and Pr i ce report cci on requ i remtn t s and cr (,' i

-- l' I t the\ e 't shou cId be i ncorporat ed by Navy teh I 1'

r i t ers t o improve t he reaclab i I i t y and cornprehens Li k i ';

the ir -,o rks. Spec i f'1c I raly , the recommetidat ions -ive -,ev'

d es i -'n ed to_ iac hi1evec a read i n' 'r1d e I %,I ,_of a -und

r( nle~d ~ , cc reI a t 1 ve t 0 t hc( Su L1 ec- t 1):

rceacajllit\', fellI int si eeora a ir ea s

Th e ri r a re a d:eal 'ith the need focr creat Inii1

appap )': - i at p~ par a,-r ;tph h'- d ing ,'s 11nc 1 udeci inl th is Seec :

r.trt nr- ceu ,mmenrda t i on s thnat f i ftvy p ercen2rit (- 't he

subparag'caphs shou 1 d have lead- ins, or sub~head ings', and Y~a

these heading's should be less than f ive words in lrgth

\ditional1ly , this set ion st ressed the importance if'

entsurin- that atl 1 of the material within a parag'raph a

Conlsist ent 1.,ii h the para-raph heading'.

The second area Pis t and Price comment ed on '.ast ham

parav-raphs should be limited to a few clearly ident if ied

toii)ics Rec ommenda t ion s intA th is a rea i nclIuded wr it in-' c I c,. r

"Ond concti(-s e t op ic s en tences , 1 imi t ing the prose matercial ofL

a araL~ap toI tlhrc-e main point s , and preum' IIIn-' he

m a terialI iii a tab~ular f orm i f f ive or more main point '

he iw Iic I iided.

T I) , t h i r d a r ea t h esec i n ve st i ,,a t o rs dca I t wi th ,,-as ',he

i C c (if w.ord s per parag'ratph and words per sent ence . Thie

ke y recuinimezidat oi dent-t in thi s area inc- I uc-dc I imi t itng'
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paragraphs to sixty words, I imi t ing" sentences to t'.,en;t .

words, changing complex and compound sentences to simple

sentences, eliminating prepositional phrases and unnecessary

modifiers, writing with an active voice and using "peak

stress emphasis" (underline, italics, or other highlighting

techniques) when lengthy paragraphs could not be avoided.

The fourth readabi I ity area the authors stressec -,as

the impurtal ce of el iminat ing lengthy and unfami iar " rd

from text. These authors thought that text designed for a

reading" grade level of 9 should average about 1 .5 sy lab l s

per word.

The final two areas these researchers conmented o .or-

he importance of us ing pictures when int roduc ing' key

e(juipment and the sigtnificance of page formats for text

readability (Post and Price, 1974:60).

Mathews, Valent ine, and Sel lman

The main purpose of this 1978 study was to determine

the reading ability of service applicants and selectees, and

to assess what relationship, if any existed between the

Armed Services Vocational Aptitude Battery (ASVAB) and

reading grade level scores. Many people believed that the

ASVAB, due to its heavy emphasis on verbal contents, alrt edy

indirectly measured reading abilities. This belief was

directly tested by these researchers (Mathews and others,

1978:3 ).
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In designing their tests, the authors used buth the

Gates-MacGinitie Reading Tests Survey D, and the Nelson-

Denny Reading Test Form C to establish reading grade level

scores for the service members. They then ran multiple

correlat ions between the ASV.AB (and various sub-test

combinations of the ASVAB) and the Gates-MacGinitie, Nelson-

Denny, and the average reading, grade level.

As a result of this experimentation, the authors

reached three conclusions. The medium Gates-MacGinitie

reading grade level of applicants who qualified for the

services was 10.2 (10.9 for the Air Force, 10.5 for the

Navy, and 9.3 for both the Army and the .larines . The

multiple correlations between the three ASVAB subtest

combination of word knowledge, numeric operations, and

general science, and the Nelson-Denny, Gates-MacGinit ie, zind

the average reading grade levels were .77, .80, and .8G.

Their research indicated that the ASVAB was effectivelv

screeninc out most of the service applicants w-ith margInal

literacy skills (Mathews and others, 1978:7-11).

Kern

In 1980 Kern attempted to answer three specific

qu(?st ions: How effective are readability formulas at

predicting" comprehension for a targeted grade level? Does

rewrit ing material to a low er readability grade level

increase its comprehensibility? How does the requirement to
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w,,rite to a formula score affect the production of ,.ritten

material (Kern, 1980:2):

In conducting this investigation Kern examined a number

of readability formulas, including the Gunning Fog Index;

the Kincaid formula; the Dale, Chall formula; and the Farr,

Jenkins, Patterson formula to see how well they predicted

reading grade level (RGL). He also analyzed recent

readabi I itv studies to see if they could hell to provide

ans'wers to his investigative questions. Based on this

research, Kern discovered three answers to his invest igative

question. All readability formulas were unreliable at

predicting the reading skill levels required to understand a

passage. Rewriting material to a lower grade level does not

necessarily improve its comprehensibility. Requiring a text

to be written to a specific grade level score shifts the

at tent ion of the author away from trying to communicate anc:

trying to reach a formula.

Kniffin, Stevenson, KIare, Entin, Slaughter, and Hoolte

The principal focus of this 1980 study was to examine

the impact of the "literacy gap" (which is defined as the

difference between the reading gerade level of the service

member and the level of difficulty of the material that tht.

servicemember was required to comprehend) upon the reading

cumprehension of the service member.
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The methodologoy used by these authors consisted of

examining three independent variables: Air Force personnel

.ho had reading grade levels of eight and ten, Air Force jolb

related material (which in this case were career development

course (CDC)), written to literacy gaps of 0, -2, and -4,

and reading times of 30, 45, and 60 minutes (Kniffint, and

other 1980: Abstract). The values assigned to these

variables were derived in a number of different ways.

For the career development course material, the reading'

grade levels were calculated by using the Kincaid formula,

•hich is a modified version of the Flesch ReadinM ease

formula. (This formula is also used by the United States

Air Force to compute the reading grade levels for its

technical orders).

The service members' RGLs were determined by using the

Cal ifornia Achievement Test: Reading Level 4. This test

was chosen because norms were available at grade equivalents

for grade levels of .6 to 13.6. Additionally, confidence

intervals for this test had been determined at the 95

percent, 99.9 percent and 99.99999 percent levels.

After conducting the tests and analyzing the data,

these researchers reached numbers of interesting

conclus ions: literacy gaps produce a small but significant

difference in comprehension scores; increased reading time,

for the range of times used in the experiment, tends to

increase reading comprehension: however, the relation
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between reading time increase and comprehension level

increase is such that subjects given more time learn less

efficiently; and finally, of subjects who expressed a

preference, the more readable passage was the one strongly

preferred (Kniffin and others, 1980:53).

Conc 1 us ions

Although numerous researchers have examin-d *h_2

applicability of using readability formulas with military

publications, the issue is still unresolved. Both

dissenters (Kern, 1980) and supporters (Kincaid and others,

1975) of using readability formulas provide powerful

arguments jus; fying their positions.

In terms of today's procedures, the supporters of using

readability formulas have seen their arguments prevail. The

specifics of the current method for examining the

readability of military publications are discussed in the

next chapter.
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5. A Synopsis and an Analysis of Current
Readability Applications in the USAF

The problem of readability and its usefulness in

military publications has been a concern of the United

States government for nearly 40 years. This chapter will

analyze current Air Force policy relative to the

readability: of its publications. This presentation can be

divided into two subsections. The first subsection anal-yes

articles focusing on the readability of regulations. The

second subsection examines articles exploring the topic of-

readability and its relationship to technical orders and

procedural manuals.

Re ulat ions

Two Air Force regulations (AFRs) serve as the primary

source documents for the readability of the Air Force

regulations. AFR 5-1, Air Force Publication Management

Program (April, 1986), explains the general Air Force

policies for producing a readable publication. AFR 5-8,

Preparing Air Force Publication (9 April, 1986), examines

those procedures at a greater depth, and suggests specific

techniques for implementing the policy guidance of AFR 5-1.

AFR 5-1 states that for regulations to be readable they

must, at a minimum, be written to comply with the plain

"English Standards " These standards seek to answer the

following 11 questions about the regulation. (1) Is it
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primari lyI ,ritten in the active voice? (2) Is the sty>e

used by the text uncluttered'? (3) Are the sentences clearly

constructed and g'rammatically correct'? (4) Do the sentences

averag'e fewer than 21 words? (5) Are the sentences composed

of simple, familiar words or abstract words, unnecessarily

technical words and jargon? (6) Are there illogical or

inconsistent shifts in the point of view (tense, person, cr

voice) within a paragraph'? (7) Is the material Iresen'ed in

a log'ical sequence? (8) Is each paragraph limited to one

topic? (9) Is each paragraph as brief as possible'.' (10)

Are there as many main paragraphs as possible rather than

drawn-out subparagraphing'? (11) Are the titles for parts,

chapters, sections, and paragraph descriptive and are they

designed to ensure that the issue of readabilitv is

cnP1;. ;rlPr ! i, ti writing 2 any regulation?

Air Force Regulation, (AFR) 5-8, Preparinti" Ai Fcrce

Publications, is the best source document available to the

project officer who prepares, manages, reviews, approves, rt.

uses Air Force publications. This regulation not only

provides general guidelines for improving the readability of

\ir Force reuulations, but it also giv s specific

recommendat ions to authors as to how they can produc, a mtre

understandablef publication. Unfortunately, because this

information is scattered throughout the text of this

regulation, it is often difficult to find. To simplify this

procedure, pertinent areas will be summarized below.
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Seet inn 2-31, ent it led Improving Readabili v, provides

two general recommendations for obtaining a more readable

writing style. The first recommendation is to replace

multisyllabic words with shorter words. The second

recommendation states that in order to achieve a more

readable text, one should simply rewrite the publ ieat ion.

Nowhere in this section is it mentioned that the topip Cf

readabiliy is discussed elsewhere in the regulation.

Section 2-3, Preparing the First Draft, argues tha"

traditional readability factors should be considered in

,riting regulations. This section emphasizes the import;anna

of using the following factors to achieve a rea'able writi V:

style: (1) language familiar to the intended users, (2)

short sentence and paragraph structure, and (1) unambi guou

language. .\dditionally, and perhaps most important 1y, this

spection directs the reader to attachment two of the

regulat ion for more information.

Attachment 2, entitled Procedures for Reviewing and

Edit ing Drafts, is divided into a number of different

sections. Section C, which examines the writing style of

Air Forc, Re u: t ions;, is of part icular interest to t ,he

readab i lity researcher. This sect ion has been suhdiv iderl

into a number of topics, three of Ahich deal direct y I .,i t

the hubject of readability. These pert inent topic, ai-as

include: ( I) sentence and paragraph length, (2) act ive
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voice, and i3) techniquet for improving the readabi ity (.f

reg'ulat ions.

The first section addresses the subject of sentence and

paragraph length. It recommends that sentences which make

up the paragraphs of regulations be no more than 20 words

long. It also suggests that authors keep their paragraphs

short (preferably to four or five sentences) so that the

r (aadabili tv of those paragraphs can be suLsta t ta tlv

improved.

Section two advocates using the active voice .,,hen

w.rit ing to improve the understandability of regulat ions.

Active voice is more natural and direct than the passive

voice, and it is easier for the reader to comprehend

information presented in this format.

The final section deals with other techniques fhat -al

be used to improve the readability of regulations. The ,-.

tuchniques consist of: substituting one-syllable words ar-

long'er words (see appendix number one for a sample of these

proposed substitutions), writ ing directly to the reader Lv

attempting to use the second person, being concise, not

hiding the main ideas in the body of a parag'raph, n,_.t usi:g

smothered verbs, not splitting predicates with prepositional

phases and clauses, not using the slash ("/") to comnbine

ordinary terms, and using parallel construction when

p.:ss ible.
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-d i t I onal ly, Chan;'e 1 to at tachment 2 -)ro% ides a

Iistin,: of words designed specifically to produce a me-e

readable publication. A sample listing of these words is

provided in Appendix A.

Although the Air Force provides extensive g'uidance on

techniques for producing, readable regulations, little

resuarch exists which examines the effectiveness of t'hat

guidance ,r the success that .Air Force ",riters ha-ve had .1

implement in that guidance. One notable exception t-o this

sttuatioin is the 1970 study of Hooke, DeLeo, and Slaughter',

c~eu~J i~Ch-apter -1.

In general, the Air Force approach for ensuritg the

readability of its non-Technical Order publications seems

uncertain. Information on this topic is scattered among

numerous regulations, and the advice that is given d_,es not

appear to have been empirically tested.

Additionaliy, this researcher found no official

justification for the recommendations that were given, nor

any precise evidence indicating how well those

recommendations were being followed. It is interesting' to

note that at one time the Air Force required its re 'uiatins

to meet a readability standard. Why this requirement .-as

abanidoned, however, is not clear. The Air Force g'uidance un

producing readable Technical Orders, however, is very clear.
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Procediural Manuals/Technical Orders

The problems of writing' Technical Orders (TOs 1 and

procedural manuals are more complicated than those of an'

other document. Problems arise not only because technical

information itself is expanding at a tremendous raze, but

also because it. comes from diverse sources. The scientist

,,r eng',jnefr who.creates the product, as well as the pep!

who manufacture, inspect, service, and use th._ I-rd,.o'c!

possess complex information which must to be include-d

(AECMA, 1936: iii). Additionally, this information must b..

"'r it te in such a -.'ay that it is readat ie by its tr 'et

audience. To ensure that this requirement is met, tie ti..

Air Force mandates that its technical orders and nrneeuu-A

manuals adhere to the requirements specified In AFR P8-2, Air

Force Technical Order System (17 April, 1987).

AFR 8-2, the Air Force's g'overning' document on

Technical Orders, requires that numerous actions occur p.rior

to the publishing of the Technical Order. Specifica" ll, the,

process of producing a readable TO begins with the

contractor agreeing to write the narrative material o. th..

Technical Order to the reading grade level (RGL) of the

targoet audience. Excluded from this RGL requirement,

however, are, TOs that contain "little if any narrativt-"

text, such as:

(1) Aircraft Flight Manuals (-1 Series)

(2) Job Guide Manuals (-2 JG Series)
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I l strat (d Partt Breal-down ([PB) lZA -,aL1s ( -5
r i (_- )

4 Ba'sic W ight Check Ilist and Load i n Da* a Mauua s -

5 Series )

(5) Cargo Aircra Ft Loading" Manuals (-9 Serie s)

6) Non-Nuclear Mun i t ions Del i very Mari aIs I - :34
S e r i e s)

7) Ac cept atice and/or Func t i ona I Check F1 i \1ht 1l .LUe I
(-GCF- 1 StvIes)

(3) INrk tin it Code Manual Is (-06 Set' i Os

(9 List of AppIi cable Pub Iicat iuns (LAPS) - 1
S r ies)

10 .\ i7 craf t In- spe: t ni lalr'a Is and .s\ssDc at d
W~o Lear,ls /Wu rL.,he, t s (-G and GWC/ - GWS S ,ri (:s

11) r i no'/ S chema t i c D i ao'ram Manuat s

\,d i 01 4 I y-, .IT 8-2 di r t,. t s con t rac ' (rs t o i diti f ' hi :'1,

.Ai r Force Sp cial t y Co ( AI'S C ) UIu d beU r ('ta i re, t , Use hC

T ), t,, del trmine th-ir RGL, and to .,rite the 'le-I ni(,l (I',t1 "r

to atat le(2Vel . This re-ulation also states that informat i,,i

regarc'irg" the RGL for each AFSC is available in MIL-STI)

( i Ilitary St andard Readin.g" Level Requirements for the

Pr,_arat ion of lechn ical Orde:rs). Unfortum,tely, "hen this

researer ctried Lto verify that informat ion Uv obtaini i-' a

"p -')f MIIL-STl-1752, he f ,und that it had be n de l, ted.

'Ilut nut ic- , calc I I in 0 it stat ccl that Tecti i cal Ord ie-s sh,li

In . r i tt ci n to ani RGIL of' 9. Add i t iontl lv, the c (. I 1 1 t i i

nuot Ice rfei'iinmends us luin, t he Assoc i at ionl Europenie lDes

C n's it ra t ear s D(, Mtt rit 1 A c ros1)at i a ( .\ECMA) d ocument

nuiimber Pt I 5- 1 G59 P (1986) trit it led AECM. S i__im -;- fied

)



Fri ! ish: Guide fir the P-eparat ion of Airc-aft Maint,_enan-ce.

Documeiitat i,.,n in the International Aerospace Maintenance

Lani:'ua,-e as a tool to assist the writers of technical ocd_,rs

in their efforts to achieve a ninth grade reading- level

(MIIL-STD-17.52 Notice 1, 1988). In assessing the utility ,of

this document as an aid to writ ing Technical Orders i t is

important ti understand the document 's ori-gins.

\EC'A\-PSC- 87-16598 .,as born out of a nee-! in th,-

aerospace industry for clear and concise commun'ca ion --f

coaplex main ten-ance inf ormat ion. As a start inrg po it r ' r"

p'oduC ing this document , the Assoc iat ion of Euro-.eat

Air lines aslecl airplane manufacturers to invest i gat-

readability criteria for maintenance documentat ion witn

the civilian aircraft industry. The response t ney rue';,,d

•.,as overwhelming, with companies from Italy, Franc,, ->t

Germanw , Englad, Holland, and the United States all

ch,_,osing to work on this project {Appendi:,: B prov:ides a

compl e list of part ic ipat in-'i companies).

The output this combined effort produced is urique for

a ,numiuer of reasons: it es tab I i shes one word for a

-t "'. ,.r nut ion, thus el iminat incg the prol Iem cf d fd '"t

.. ,,rd he iIg" used to define the same thing', it rig'i d y

dJefinfs the mean ing of the word, and it establi ishes a set ,,f

ru -s d(es in . to simplify any author's ,rit in-' stytk

The rules developed to achieve this simpl ified writ i:g

,t le fal I under eight broad cat egories: (1) words, (2) thu

,i 7



"--oup 1) f ., r , (3) verbs, 4) sentences, (?) pnc ...... r,

(6) sces ript ive .t ing , (7) .. ar1ings and caut ions, an.1 t8

pu t nat 1on (AECMA, 1986: 1--1 througrh 2-2-9:3). Thes,( rules

,,,ere des ig'ned not to achieve a specific reading" -racle level,

but rather to simplifv an author's ,.rit n " .  Ht.,ver,

beeause the Air Force requires its tech i 2al manuals MCl

urcders to )e " t, ten to a ninth g rade level '-IL - ST)-i 2

Nor ;ce 1 ) Ju'v, "98 ) it -was necessariv to c_,nsul A IL-.-I-

37813 ( 6 Ap ril , 1983) Mili tary Spec if icat Ion Manuials

'reChnica I GeneraI S I Ix>- an - Format Reuirement ; t; s<,' .

th . a i s s u s e dlI v a ch i eve d

\1IL-M -.387 4B -as des igned to be used Lv al d ia i- n,.t

anid aencies of the Department of Defense (DOD). Its

pir inary purpose is to es tab 1 ish Ihe -e, nera I s ve ,ind r

requIrements for the pruparat ion of st,'n .r t Lc-,i 1 .

man I.tIs an d changes thereto (.fII -M -387 94,B 9 2,: 1)•

Incld(d in the enera style eate. 'ory is the topic of

readab i ! it% . This document requires that "technical

puh)licat iwis be wirit en at a Readingc Grade Level ( RGL

commeinsu rat e , th the capabi Ii tv of the tar--et aud inc

\M I,-A-:2714B, 1983: 15 . It stat s t hat xt',l n th sne,

(.ci (1 d ()Cme.,nt s must n ot have an o vera I I rade 1 ve i

h C, " txe.eIs the appropriate, RGL by more than .) graie

ve_. s. \rld i I ina I I v, the -'rade level of each tested S;tn:p c

1 . n:t t, t (ed the appr(,pr i ate RGI, by more than 3.0 L'rad(e

I"'s. IrT -'nSure that RGL reqtuirements of this
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seif ca' i n are met , ! its doe uinen t ina nda t , t hia fa

valI i dat i on check occur. Tht spec i c natuLre of' t h is

,:xt ens i ye check can be Cound in .. ppendi ix C'. Un 1 1 k i' t h

topi c of r eadab i 1 i ty ano- reg'u lat i ons , the t op ic of

reatlabi I i t vand i ts rel at i onship ton t he mi 1 tatry pro,,edura i

mannua I /Techn ical Order has been ext ens ive 1 ifl-(,s i at t- J

;tat t Ii(-t)r oce(-d itr es 'LoDr p rod Cl IC* 1 n "t a -a ')~

ecnlaOirI Ia'e be'er c lear V. pray i it-c, the iiox '-p

eu examinle th'c Air Force's r-at lonale for fol lo-' in~thme

pr,-,c (,du r e Tit- Ai, Furce- selecte d the: ninith 'l aUi

ar~r' ed RG. Iecus CLLISmo QSt inI vidu als en t 'r ic he A - F

I iaJ a t I cas,,t this RGL , and for those- that cli ci n,_) , rteined

1- ead ic t ra in ing p rograms ar e a-va ilIablIe a t mo st hase s t

iin(-reas c' reoadi n ski 1 1 'ls ( Mo cl1-,ovak , i74 4).1 t a

a I s) t h .)ui'h t to he more econom icalI t o wn t e to a s Iari .i-rd

i nh -,'r a (I e lvelI a s ejpo ,e d t o) ev a ILiat I n' t he r adC

recju i remen t l evelIs for- var ious A-\i r Force Spec ial ty (I odes

(AFSC').

The Air1 Force 's s tat ed rat ionale for exc luding'* c e rt a in

e re o u f T e ch n ical O0rdeI r s f r om m eei ng the- re ad i n' 'r a d

r (I rej i re(m en t is b~asedl on the atssumpt ion that ths Ifs

c n t a n l it tlIe i f any v na r rat x' e t e xt. B c aus w e '

neccessary to compute a RGL for a document , hs' Ts ix ne(t

ens1(('edsuit able for- (-valuat ion accordinc' to) the, Flese- (

Ki nca id readab ilIi ty foermula.~



The Air Force decision to recommend the use of .\FCMA to

achieve a more readable writin.- sityle for its Technical

Orders appears to be based on a number of diverse factors

in clIud ino' t he f ac t tha t AECM1A wa s endo rs ed by mo st o f thfe

free. world's major commercial aerospace companies (AECAA,

198c)). Because AECNIA provides specific rules for

sIMPlifying- -.ri it in- style, this document -was viewed, b h

Vr F r ce, as a valIuab I e f ir st s tep in s t andard iz 1n ner

Teohn lic ~il Orders.

Thie DOD e-lected to use the Kincaid readabllitv zc-r-n-u.a

to assess the, readabil1ity of its Technical Orders fir

niumb.er (Df reatsons. The formula -.as devel1opedl usin- i r

personnel as subjects and us ing- mili ary fechn ical

Materials, and it was thOoht to have appropriate norms.

FlIes ch tyvpe formulas (which inclIudie the Kinoca id formul a-)

have heen used extensively in examining' the issuei o)f

re-adabhili ty, anid thus a Preater nuinb-ir of people art- ~e

to b) f~-amilIiar wi th their appl icat ion. The -word and

syllablh Ie co(unit s r equ ired t o us e t he K inca id fo()rmulIa can he

~ailI (Ilet e rm ine(l , and f inall Iy, t he K inc a id f ormulIa can Le

Llmpr Ilte i'e.-d irin grade l evelI o f a docuwmen t - i theifr

Maall Iy o.)r aulto)ma t i c a IIy w it hou t t oo much i ncun veni ellce Cur

es (Kif f n , 1 9 8 1 : ).

Thce e fin il tie fo r ach ie v i no readablIe t e ch-nical o )rder S

wnd the just i f i cat ions for us ilug thi s technique at f irst



v' lance seem solid. However, upon close examination tumer-ous

potential problem areas begin to appear.

The first of these potential trouble areas is the

requirement that the Technical Orders be written to a ninth

grade reading level. Numerous researchers have indicated

that the requirement is unnecessarily restrictive and may We

entr-emely costly to determine (,Johnson and others, 1972:..,;

lni ffin, "Pdated:3-4). Additionally, this rese;trcher ',".d

no studies examining the impact on the readability of a

docum.n: if the material were written to a RGL substant ial!:"

below the RGL of its targeted audience. It is Conceival.!,

that a lower RGL could make the material too smple to fh,.

reader and thus less valuable as a tool for transferring

informat ion.

The rationale for excluding certain types of Technical

Orders from meet ing the ninth grade reading level

requirement also seems sound; however, once again a close

examilation of the logic behind this choice reveals

problems. The first and most obvious discrepancy iK the

incorrect fundamental assumption on which the decision

costs, the assumpt ion that -1 Series of Technica: Orders

,'ontains little if any narrative text. This assumpt ion P

ohvi ously wron;, as the e'xamination of any aircraft -1

clearly demonst rates.

Another possible trouble area that contractors face in

ensuring that their Technical Orders are readable is the
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recommendat ion to use the AECMA Guide for the Prepara: ion" ot

Aircraft Maintenance Documentation in the International

Maintenance Lans'uage as a guide to reach the ninth grade

reading level. The problem with this advice is twofold;

first, AECMA was designed specifically as an aid for ",riting

Technical Orders relating to the aerospace industry, and it

may not be applicable for other Air Force Techni cal O-:-l"

cUcotdly., althoug'h the recommendations that AEC.'L\ maizes

appear logical , they do not seem to have been emp i Cal V

t e s t ed.

The last step that the Air Force requires in k,'cktlr f

check the readability of its Technical Orders contains a!

least three potential problems. The first problem is that

the Kincaid formula was developed as a result o" s! i i . n

Navy personne l and Navy Te chn i cal Orders , and i t ma-. no' b:e

arl appropr iate to st for the- readabil it-, of Air Forcte

material. Secondly, even if future studies validate the uze

( the Kincaid formula, the Air Force's decision to exc lutI

certain multi-syllabic technical words from calculation w.en

c,,mput ing the Technical Order's readin rg grade lovel

in\ a!i lat us tht' use of this formula, thus caus ing- the

rat ig grade I ev I score to apptar lower than it a(- ia! ly

is. Finally, Kincaid's (arid others) 1975 article slio..s th.

,ri'irial Flesch R,,ading Ease formula calculated in a

different manner than that found in any other source (Kiare,

190:P:59; Fl(.sch, 197-1:247-251). The formula as displayed by
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Kincaid and others (1975) is as computed as follows:

RE i 206.835 - 1.015 (words/sentence) - .836 (syllables/100

words).

However, the formula that appears in Flesch (1974) is

slightly different. This formula is calculated as follows:

RE 7 206.835 -1.015 (words/sentence) -. 846 (syllables/100

words).

The impact of the .01 difference between the two formulas is

yet to be determined, although logic would indicate that

thi-s influence is probably minimal.

Conclusions

The recent decisions to change the procedurts for

determining the Reading Grade Levels of Technical Orders, as

well as the decision to exclude regulations from meeting

readability requirements, suggest that there is some

be'ilderment about the usefulness of readability formulas

within the Department Of Defense. This confusion is further

evident by the recommendation to adopt the practices

indicated in the AECMA document. This recommendation

appears to imply that semantics, as ".,ell as syllable per

,ord and words per sentence, are all important in

determining a publication's readabii ity.

Addit ional ly, the technique employed to det ermine the

Reading Grade Level of TOs bears reeval1uation in lieu of the

findings in this chapter.



6. Conclusions and Recommendations

Cone lus ions

Based on information presented in the previous chaptrs

it is reasonable to conclude that the Air Force does not

have a clearly defined methodology in place which can

confidently assure the readability of its publications. Th.

current Air Force procedures employed to address this

problem are inadequate. Revaluation needs encompass butc

the readability of Technical Orders and the readabilit of

other Air Force publications.

Re,'ardiny" the topic of' readability of its Techricai

Orders, the Air Force should reexamine the requirement to

write the material to a ninth grade reading level. To

automatical ly assume this requirement will save mone.y

.ithout empirically testing this assumption seems utn.,ise.

It is perhaps additionally imprudent not to investigate The

impact of producing technical reading material significantly

below the reading grade level of the intended user.

The Air Force rationale for excluding certain Technical

Orders from mecting reading grade level requirements alu

nieeds to be reexamined. This requirement, which is basect

specifically on the belief that these TOs contain little if

anty narrative text, clearly does not apply to the -1

series of' Technical Orders, and may not in fact apply to the

other excluded documents as well.
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Ano ther area that the Air Force should c recons ider i s

the recommendation to use AECMA as a toot to assist the

writers of Technical Orders in their efforts to achieve a

ninth grade reading level. This suggestion is premature for

a number of reasons. First, AECMA was designed to simplify

a writing style, not to achieve a specific readin; ;raif--

level. Although this document can be used as an effecjv

aid io Ari ting to a 9 RGL it, dons not juarante: thon e

results. In fact many excpert s on readability cauti~n

against wri ting to a formnula, as this technique oft~n

pro~duces a document which is even less rnaiabl e (K ~CaP nCad

others, 1967:7).

Addi t. onal ly, because AECMA was originally developci to

Le used in the aerospace industry, it contains tcrminolag;-

peculiar to that indust ry. Therefore the suq;,st ion thtt

s applicable to all1 Air Force TOs is ursubstantiated. an:!

bears further investigat ion.

Equall Iy unsubs tant i ated is the readab ilIityv formula t hat

the Air Force uses (the Kincaidi formula). This 7'ornmula

shouldi be evalIua ted to det ermin ri f i t i s appl1i cable t" A\i r

Fr'e I' ehn ical Orders and t a ascer ta in tho macni t udo 4 0,

impact Ui the Air Force dec is ion to eicludle certain

;cuhni cal w.ords from being nalec Iat ed (bl!y the formula) .hcn

nompit inji a feit' redn grade level . The disc r pan c

whcb h ex i sts bet ween the or i ina I FlIese h formulIa , as

report ed by 71osch ( 1975) arnd t be s I i Tht 1y di if Cerent
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version of the formula used by kincaid in deriving his

formula should also be resolved.

Although the Air Force policy for establishing the

readability of its TOs appears inadequate, at least a

formally stated policy exists. This is not the case with

regoulations and other Air Force publications. For these

documenits the Air Force advice on obtaining a readable te::t

is poorly structured and difficult to find. The g'uid,.ne

that is liven appears sound, but unfortunately it doe,, ict

eem to have been empirically tested.

Cenceivablv the confusion that is apparent ir th-

methdolog'y and logic of applying readability formulai t.)

Air Force documents is indicative of the effectiveness ai:d

values of readability formulas as a whole. W'hilo tt ,io ld

i)e improper to deny that readability formulas have prov i,!ed

mean iricgful assistance in the area of producing a readabl-V

document, it seems clear that other aspects )f style are

important and should be considered when writing to prnduce a

readable document (Vaughan and Ferkinhoff, 1-89:8).

To rectify this problem, and the others previously

ment oned, additional research should be conducted . Th is

research may be costly but, the results obtained might easily

:ake the itvest ment worth wh i I.



Rec tmmenda t ionts

Specific recommendations for future resear'-i ijocludo:

1. Determining- if the ninth grade reading level is really

the most desirable level for Air Force Technical Orders

to be written. Included in this analysis should :)e I-oth

cost analyses , and more important ly, e f fect iveness

2.Reasse-zsin,- the :eision tco exclude c ertain Technical

Orders fromr meet incg reading, level requirements.

Ce rtain",,- any- document which affects aircraf,

ope rat Itonis, aircraft inspect ion, or rnunitio)ns sn

needs to be written in a readab!-le form.

3 . Conduct inog a St ucy to) de term ine i f thf- K inca i d f- rn-ma

is really the best evaluative tool for cletermittin-'

the reada-i Ii ty of Air Force Technical O~rders.

'I . A\nalIv,,z i n- the ef fec t i veiiess of 11 ' n, AYCM as a t co I ) i-

s impi1 ify In,, th1-e rewr it ingi~ of mat er ialI to a spec-( i f i od

grade IlevelI

5. DevelIop in,, gu idanice relIat ive to t he readab iIi t y )f'

relu Ia t i ons anid o ther m i 1 i t ary documen ts.
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Appendix A: AFR 5-8 List in of
Simplifvinq Words and Phrases

INSTEAD OF THIS TRY THIS

accomplish do

accomplish (a form) prepare,complpte,l(roduce,
fill in, make out , carry
out

a c cord ing'I y so, therefore

achieve the max' .ium g'et the most from
results

actual real

adjacent tu next to

advise tel , iiifor-m

afford an opportunity allow, let

after a thorough revie., e approve your
of your report, this recommendat ion
headquarters approves
the recommendation
contained therein

all information '.ill be inform the commander
furnished promptly to promptly
the commander

all these items will be list these items hy
broken down in category
separate categories

along the lines of like, similar

ameliorate improve

an d/or or, and (not both)

append add, attach

appropriate suitable, pert ient,
relevant , proper, ri 'ht
or delete it)

are, desirous of want to
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are in receipt of received

as a means of to

as prescribed by under

as to your request, about your request, letter
let ter

ascertain find out, lear~i

assi t help, aid

_SSUM.- to make sure, ensturF

insure, (th.: :orrect
meaning is none of
these, but the ,;rd
is often misused f,,"
one of these)

at a later date later

at all times always

at an early date soon, shortly kou" Ki.e the
date,

at the present t ime now, current ly, at pe--nt,

present ly

at thi t ime now

attached hereto (or attached, attached to ths,
here'ith) here are

attempts to tries

attent ion is inx ited to se", please note

a ulment increase, ext endl , J L-'
expand

biannual twice a year

biennial once in t wo years

by mans ,,f by, ti

by virtue of because

:apab, i it j has the can
capability to)
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care should be taken be careful, take casea:

close proximity close, near

cog'nizant of aware of, know, hav*
knowledge of, under-
stand, comprehend,
appreciate, alert to

combine join

commence '-eg'in

commnsurate Cqual to, correspondin."
to, to ag'ree *..i th

comply wi th carry out, meet, sat i f,
execute

on cern i no about , on

conc lude end, close

consider favorably approve

consideration should be note that

g'iven to the fact that

constitute(s) are (is)

contailied in in

containin' has, that have, etc.

contains a has

deemo d to be considered

detailed more, full

de term i ne decide, find

dev( lop make, 'row

di s seminate issue, get out , "irc'ulate,
distribute

do not gi.e rise to (1o not apply

due in large mcasure because, due to

duf' !o th,. fact that Ieca se of, since, hence
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diirinq the periods ",heri when

echelons levels

effect an improvement improve

employ us e

ensure make sure

equ i t ab I e fail-

establish set up

every eff ,;t i I be made I oc ',e ill t ry

evidences facts

evi dent c Iear

expedi e hasten, speed, co
prompt ly, make_. -a.,,

expense cost, fee, price

expe r ieiice has indicated that I earned

explain ', I I , - _e.,

fac iii t a e ease, clear, heip, a" 1,

fre, make ea-y

f inal last

final ize complete, finish,

conclude, settle

for the purpose of for, to

for the reason that since, because

f o rwa rd send

fullest possible extent fully, to the :na,>mum

funct ions .,-orks

.'nined from the fol Ilwin obtained, learned

source

-'enerat e pro d u ce

1,ive c )Is iderat ioi to cons idor
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over n rule

held a meeting met

hereby by this

hereby advise advise, advise by this

herein, hereinafter here

herein set down listed here, stated here

LISTING OF NONSEXIST TERMS FOR AIR FORCE PUBLIC.'\TP.NS

INSTEAD OF USE

chairman chairperson; chair; h; -. d

of the committee

clergyman (en) clergy member(s);

member(s) of the cI ry

Congores sman(en) member(s) of Congress;
Congressmen ad
Conres svomen

crewman (en) cre'.memhters

draft sman (en) drafter(s)

foreman'en) supervisor s);
super in enden t ; s ,op
chief(s)

jou rrneyman (-n) journey worker(s)

ju-yMa, ( en) jury member(s); rrm ne-(
of the jury

layman (en) lay person( s

man-hour(s) work hour(s)

mank ind human race
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nanma d, mach i ne mad(,; :n th-t i
art ific'iia l; Iimu at,'-d

manned a i reraft occupied air':rat" ; piot loc

a i r c ra f t

malin i ng' s t a f fin g

Nat i ona I Gitardtsman en) member( s ) of the M.at i on, ,
Guard

poI i (ceman (.11) pe l ice (.rff i ,(:fr(

l ->,: M;11l ( -rl ) I- ross pu ra t J"( j -

r(epa i rman ( fn) repa i rr ( s

(1 c eman ten) ser,.-C..-mer I (.rt m-); s.II'. -

men and SerY '',C . it it

spo k s man ( i n ) s p( k, ,I e r ,) i

a r I ; s t w.,ar ess r'sd fs tsht att , d nt ( ; c; j:I

at t Lendan I( s

,it1 fltarned a I c ra tIIn e upi .,I a t- C;t i'

pilot less airr ft ;
remotely pi l,,t,,-
ve i e 1 1)

tit f rin r in -t 11 l I (rs t ;f Fed (

at ehiman ( .n ) ,at chguard ( s )

'. (ma;n (,.l ) wirer(s); ,i ' ,o r k t r s

' IIflnin t c mCO lpl) ,- s t ion t ) -ker' - ,m pn, r sat i

C' t r L t i f- r)m .\FR 5- t .\ t Iameii 1 2 , 1 9 i5 57 - I



APPENDIX B: AEC MA Part icipants
COUNTR I ES /COMPAN IES

PARTICIPATING IN THE CREATION OF AECMA

1. Airbus Industries

". France Aerospat iale

Italy Aerital ia
Aermac chi

Ne h:- I ands Fokker

United King'dom British Aerospace
West land Helicopters

.. A. Garrett
General Electric
Goodyear Aerospace
Grumman

Ham il t on
Lockheed
.cDonnel Douglass

Pt a ( t and Wh i t ney
Sunds t rand

Wes t i nghouse

W est Germanx MIBB

(extracte,.d from AECMA, 1963:9)
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..\DI)IT ION\L ORGA\N IZAT IONS
INVOLVED) IN THlE DISTRIBUTION OF AECNMA

DOCUMENT =PSC-8,5-16598

1. National Associations who are members of AECMA, and all
their member companies.

Membfler- of .ssociat ion of Eur-pean Airl ines (AEA).

2.Members of Aerospace Industries Associat ion of .- feria--

I.Members otf Airi Tranisport A\ssociat ion ol' Amc-ri ci (AIX)

35. Members of Interniat ional Coordinat in,: Cuu~lii .1 ot'
A\eros pace Indlust r ies Assoc iat ions ( ICCAIA~ , not i.iwlI'Irk
in catle-2, r ies 1 to -1 incILis ive.

Min i st rrI es of Def'ense of the member count r es of ->L('I

7.The Department --f De-fense of the U.S.A.

etxt rac ted From AECM..\, 1 963:unnumbered pa,-,c)



Appendix C: Compu tat i orala I et hoo 1 o v
for Determining' the RGL of Air Force TOs

(extracted from MIL-M-38784B, 1983,38-40)

4.4.1. Sample selection. Samples of text sha.ll be analyzed

for readability. Select samples as follows:

a. Count number of pages of text in publication. The coi.nr

shall include al l t'ul 1 and part ial pages that cont.ain t-:t

in the form of consecut iv- sentences. The coun. shia i ,t

include pag'es cnt ain i ng ouy illustrations, t al, I es , Ii s s,

otc. Record number ,f text pages.

b). The basic number of samples is determined ry the

f o 1 1 0.,s ng

D IVISOR BASIC NO.

OF SAMPLES

NO. OF TEXT PAGES DIVIDE BY "N" MIN M1PSX

90 and above I0 9 : t)

5-1 to 89 9 6 j

3 2 t o 53 8 -1 6

1 to 31 C 2 4

c . Divide number of text pa'cs by appropriate div;s,

Round uff ,uot ie t t- the next lo.es, -wholc numIber. F,r

f :,ample, quot ients of 17 lid 17.7 shall both be- round,,d

off to 17. This quiot ient shall equal has ic number ,,f

s-amples t, l), at 1 z ed.

d. For puii I i cat ions that are 1(,s s t han 1 2 pac'es, random .

S,.1,-e t , samp l es aind mark them for ana l.ses.
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t? Fir pubi icat ions that are 12 pagces or more, "can m, iml

select a number between one and "N." The number selt ct _ T

shall be marked as first pag'e of te:,:t to oe analyzed.

Starting at selected pag'e, mark every "Nth" page of text to

end of publication. The marked pag'es shall ident if.

start ing points for remaining" basic samp'es to b. analvze(:.

C o'!. marked page-fs to %,erifv tna t at 1teast one sampic,

has ,eeL s'Iected for each chapter of the Dulji icat i, v. I

oi c lhapter has O)efl missed, randomly select cne t :-.r pa "

from t hat Ch.-.ter and add it to the bas: sam! to i

'. 1.2 Raw data col ect ion. For each sample mar'ketd, ra,

data must be colle-cted. Data collection will -onsist o f

coon t s f the numbers of -ords , sentences and s,.t- 1 1 -0) 1

mach s ample. The size of each sample is based onr, . ,."

i.f wozrds to be analyzed.

4.4.2. 1 Word Count . Most samples ",i 1 be sI ig'ht 1 . moro

than 200 words; in some cases, samples wi 1 1 be smal er.

Word count sampl s shal I be det ermined as folI (,is:

Samples shall start at the beginning of 'he firt t'u

ptara;raph o,, -ach ma rked sampl page. If samp 1 a I - , i.

pa"' uJilt air ing procedural instruct ions , start sam>i.e at

be ginlnin" of first full sent rIce- onl page. He,'tding's,

'-apt ior:s, arid parag'raph t it les shal l not be c,,unt,(d in the
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.F, . ,;ch samp t- , count al .,ords up tc the end ,,

sentence containing the 200th word. If the mar.kled samplt.

p~a'e is less than 200 -words, sample can be extended to n,".:

pag'e of text; but, do not extend sample into a new clapter

or t-xt pertaining to a completely new subject.

C. C.ut.t as a w.,-ord all numbers, let rers, symi-,ols, and ' uu-

e rs su.round e d h v white spa ces Hyphenated •rd:- .

,tit :-act ions count as one word. For example, ,ac' , t 1v

follci o" count as one word: couldn't ; GFE; i e. ; . , W ;

- i:'ch; "~'5*F

C . Rec r number of words in each sampe.

2-... Sentn,-e count . For each sample, count numir,- .

-,entences as fol lows:

a. Count al I sentences in sample inc d ing sent en, . t >at

(ontains he 200th word.

,. Couin as a sen t ence each unit of thought t hat .-an ic

: s sidered grammat ical ly independent of' another sent rn: r

Slau-, '. A period, quest ion mark, exc lamat ion point , and

s(I Mi-co ion usual I y denote independent c Iauses and thus mark

the end ,4f a s entence.

C ve.( d 1iuiu._ , , t. t .c' ii jac:h sample.

1...2 .:1 Svl lable count. For each sample, count numtr o:

sx l [a!,I -z a s f o o w s

a. Fr muost ,ords, count syl lab I es the way the -ord is

i.,rma I I pronounced aloud. Fu-r example: at is otne

;'. iaLle, mointain is two svl lables, area is three
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% lab es,, pno i'ini C is four s lab I es, and reuprat,,r 15

five s:. I lables.

b . Count a 1 1 numbers as one sy 1 1 able. For exatmple, 5.1,

65, 300 all count as one syllable. H1owever, if a nuimeri (

expres si on cnf a ins several numbers separat ed by hyphens,

cotut each number as a s%1 lab e. For ,example, ii the

p- s, in TM 9-1025- 2 40-10, 9-1025-2 - 10 is coint ,d t -

,ur s:. ',a l ,s.

C-? Ac rorvims and abbrex i at ions are count ed as one sv lab ,.

unless th,,y ac Iua l spell out a word o!" more t lian tie-

sv I [able. For examplc, Hz and DV>. each count as ore

v " lal tIe but TR\DOC and \RRCOM each count as !, s vlI a al.3 .

c. Record number of syllables in each sample.

.4.3 Grade I-ve I ,al Lulat ions.

4...3. 1 Overal r ade level . The Overal Irade 1ev,1 I

f a pub] i c;t ion is cal cii at ed as fo I lows

a. .\dl tip total number of words from al 1 sampe, -I 'co .:

Rec ord total .

b. Add up total number of sentences from all samples

(ormn1 itne'd. Re, rord total .

1!. Add uIp total number o)f syl lables from all s mpl,

(:(,mb il .d . R(. C'ord tot a .

I. Ca I-,.ulat u the, avera-'s' sent once I lt,,th. Div i ,t, ot a

ri im} r of .ords by. total riumbe r of setil ice-s . Rounld off,

,iuot i enI to the neals t oi.e-hw ndredth. R cord quot tenit
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. al utat the, avera 'e numbur of sy I ab I es per or

Div ide total number ot syllables by total ,umber Of rc,'.

Round off ,1uot i ent to the nearest one-hundredth. Record

qu o t I nt .

f. Calculate the Overal l Grade Level (OGL) of pulI i at ion

b t he C ,i n .1n; fo rmu I a

flGL-O.:39 (.\vg" :ords/sentenceV}-i1.3 v

svl labl,s/',ord) -5.

Round of f the OGL to the nearest ofe-,.tn

I. m... I r;ma de ItvE ad- lev ls. al l , t ie GL t!f a

sample as f.tl) 's:

a. Calculate the av-era-e sentence lnc, )'th. Dix id ,w "

w.orcs in sample 1).< number of sentences in samp e,. Rfuil ,f':

,tjut ient to the nearest one-hundredth.

i,. Cal, u late the- ave-ra;'e number of sv I lIables ter r:.

Divid e numb-er of sy 1 1 at I es in sample by number of .ord in

sam I V. Ro und off ,:1ut tienIt to the ne.arest on,-huodred h.

a CalIe late the, Grade Level ( GL ) of eac:h sample by tht

f uI I (w i ng r ormu I a:

GL-0.39 (Avg words/sentences+ I.8

(Avg svl I alles/',ord)(-1 .5.

Round off each G1, to the nlearest n.- t .i t'i
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Abstract
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pertaining to the topic of readability and its application to the United
States Military in general, and the United States Air Force in
particular.

This presentation also describes and analyzes Air Force policies
relative to the readability of its publications. The results of this
analysis indicate that the current procedures, employed by the Air
Force, inadequately address the readability of publications. The
specific problems that were identified fell under three areas.

The first area addresses the Air Force's decision to write
Technical Orders to a ninth grade reading level. This decision is
unsubstantiated on either economic or efficiency grounds.

The second problem concerns the questionable methodology used by
the Air Force to verify that the de-ired reading oradc lcvel ha2 nde-d
been duhieved. The problem revolves around the use and misuse of the
Xncald readability formula.

The final area for concern is the Air Force's decision to recommend
using Association Europeene Des Constructeurs De Materiel Aerospatial
(AECMA Sim:!ifled English Guide for the PreDaration of Aircraft
Maintenance Documentation in the Aerospace Maintenance Language) as an
aid for producing simplified technical writing. This is a problem
because AECWA has never been empirically tested.
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